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Abstract

Background: In June 2014, the Argentinean Ministry of Health published guidelines

for the management of neonates born at the limit of viability (≤25 weeks of gesta-

tion). We explored the opinion of neonatologists in Buenos Aires, Argentina, regarding

the initiation of life‐sustaining treatment (LST) in critically ill neonates, focusing on the

effect of sociocultural factors on their opinion.

Methods: An anonymous survey was designed to explore the opinions of Argentin-

ean neonatologists on whether or not to initiate LST in newborns born prematurely.

Five hundred eighty neonatologists from 36 neonatal units were invited to participate,

and 315 specialists from 34 neonatal units completed the survey (response rate 54%).

The survey was conducted between June 2014 and February 2015.

Results: 9.5% (30/315) of the neonatologists answered they would begin LST on

neonates born at 22 weeks, 42.5% (134/315) at 23 weeks, 37% (117/315) at

24 weeks, 7% (22/315) at 25 weeks, and 4% (12/315) at ≥26 weeks. Cumulatively

then, 96% of participants stated they would start LST at 25 weeks of gestation or less.

On multivariate analysis, a “transcendent” value of life and lack of consideration of the

local legal framework for making medical decisions in the delivery room were statisti-

cally associated with an opinion in favor of initiation of LST in neonates born at the

limit of viability. More than 50% of the Argentinean neonatologists surveyed

answered they would initiate treatment at a gestational age of less than 23 weeks,

despite the fact that the recommendations of the Argentinean Ministry of Health

are to only give comfort care for these neonates. The opinion of most Argentinean

neonatologists surveyed thus differs from that recommended by the guidelines of

Argentina.

Conclusion: The most frequent opinion of Argentinean neonatologists was to

initiate LST in neonates at the limit of viability. Certain factors, in particular the sense

of a transcendent meaning to life and lack of consideration of the local legal frame-

work for making medical decisions in the delivery room, seem to influence the

decision to start LST.
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1 | INTRODUCTION

The decision to begin life‐sustaining treatment (LST) on critically ill

neonates is an internationally debated issue that continues to provoke

widespread discussion.1-4 The care of babies born at the threshold of

viability raises questions about their chances of survival and about

their expected quality of life.5-7 It is important that neonatologists

question the degree of aggressiveness of their treatment and when

to draw the line.

The decision‐making process for neonates at the limit of viability

differs by country.8,9 The index of survival of neonates born at the

limit of viability (≤25 weeks of gestation) differs significantly accord-

ing to the weeks of gestation.7,10 In Argentina, the laws that govern

medical practice for newborn children with a low chance of survival

are outlined in the Civil Code of Law. These laws establish that “neo-

nates born alive are subjects of the law independently of the fact that

there is no possibility of prolonging life, or that they die after birth or

because of being born preterm” (article 72).

In 2014, the Argentinean Ministry of Health published guidelines

for the management of newborns, proposing the provision of comfort

care to newborns with ≤23 + 6/7 weeks' gestation and the initiation

of LST on neonates with 24 + 0/7 weeks' gestation, after discussing

it with their parents.11 The recommendations put forward by the

Argentinean guidelines are consistent with the findings of a study by

Gallagher et al, which show that specialists from other countries also

initiate treatment of neonates at 24 weeks gestation.12 Other studies,

for example, that by Verlato et al, recommend initiating LST at

23 weeks of gestation.13

We set out to investigate the opinions of Argentinean neonatolo-

gists on whether or not they would initiate LST in newborns with ges-

tation periods close to the limit of viability, taking into consideration

the sociocultural characteristics of the decision‐making environment

in which they work. We also investigated whether the opinions of

neonatologists surveyed followed the recommendations of the guide-

lines of the Argentinean Ministry of Health, considering that these

have recently been published.
2 | METHODS

An anonymous questionnaire was designed to obtain the opinions of

neonatologists on the management of neonates at the limit of viability.

A neonatologist trained to safeguard the anonymity of the answers

was in charge of distributing the questionnaire and collecting the com-

pleted copies.

The study was carried out in Buenos Aires, Argentina, in a geo-

graphic area with 13 600 000 inhabitants and a birth rate of

147 188 neonates per year. Of these, 8.3% are preterm with less than

37 weeks of gestation, representing 20% of newborns in the entire

country. Argentina has a high birth rate of approximately 750 000

newborns every year. Moreover, there are numerous socioeconomic

challenges, including the fact that 6% and 13% of households are

unable to cover basic needs.14

The study was conducted with neonatologists who worked in

neonatal units that met the following inclusion criteria: hospitals with
complexity level III and an annual number of births ≥1500, hospitals

with complexity level II and an annual number of births ≥2000, and

clinical referral centers for neonatal diagnostics and treatment of sur-

gical pathology with a high level of complexity. Thirty‐six neonatal

units met the inclusion criteria within the geographic area. A total of

580 specialists who worked in the neonatal units meeting the inclu-

sion criteria were considered eligible and were invited to participate

in the study. The study was approved by the ethics committee of

the Hospital Universitario Austral and by the ethics committee of each

hospital included in the survey. The return of the questionnaire com-

pleted by the neonatologists was considered consent to participate.

The survey investigated the opinion of eligible neonatologists on

whether or not to initiate LST on neonates born prematurely. Partici-

pants were asked a closed‐ended question: “In your opinion, which

is the minimal gestational age for initiating LST in the delivery room?”

They could answer only one of the following options: at 22 weeks, at

23 weeks, at 24 weeks, at 25 weeks, or at ≥26 weeks. The question-

naire was specifically designed to evaluate the practice of neonatolo-

gists with regard to the decision to initiate LST within the clinical

context of the delivery room. For the purposes of the survey, LST

was defined as all treatment aimed at maintaining neonatal life, includ-

ing conventional interventions such as cardiopulmonary resuscitation,

mechanical ventilation, and intravenous inotropic support.

The survey also investigated the influence of certain sociocultural

factors on the clinical decision making of the neonatologists. In partic-

ular, the following issues were explored: (1) age; (2) sex; (3) transcen-

dent meaning of life, understood as a meaning of life that exceeds

sensible reality and goes beyond this world (that is to say, a meaning

of life that derives from the human longing for an answer that goes

beyond the limits of space and time); (4) religious beliefs, when pres-

ent; (5) financial considerations; (6) local legal framework for medical

practice in the delivery room; and (7) type of neonatal unit, public, or

private.4,9,15

The sociocultural factors were elicited using the following ques-

tions: “Does the transcendent meaning of life (understood as a mean-

ing of life that exceeds sensible reality and goes beyond this world)

influence your clinical decisions? (In case of no particular attribution

of a transcendent meaning of life, no need to answer this question)”;

“Do your religious beliefs influence your medical decisions? (In case

of no particular religious belief no need to answer this question)”;

“Would the financial burden incurred by the parents in the rehabilita-

tion of their critically ill neonate influence your decision?”; and “Does

the Argentinean legal framework influence your medical decisions in

the delivery room?” Responses were graded using the Likert scale

from 1 to 5 (1 being “always” and 5 “never”).

Regarding age, two groups were created using the mean of the

respondent's age (49 years): ≤49 and ≥ 50 years. Regarding the influ-

ence of religious beliefs, the specialists were also separated into two

groups: those who are guided by religious beliefs and those who are

not or have no beliefs at all. Likewise, the influence of the legal frame-

work on the practice of specialists in the delivery room led to two

groups: those who do not take the law into account and those who do.

The opinion of neonatologists to start treatment was only evalu-

ated regarding neonates at the limit of viability (≤25 weeks of gesta-

tion). It was analyzed using descriptive statistics. Categorical data
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were expressed as proportions, and chi‐square tests were used for the

initial comparisons between groups. To obtain the P value for each of

the sociocultural factors, the cumulative number of neonatologists that

stated they would start LST at 22, at 23 (ie, 23 or less), at 24 (ie, 24 or

less), and at 25 (ie, 25 or less) weeks of gestation was used. P < 0.05

was considered statistically significant.

Then, using all sociocultural factors that were independently asso-

ciated with the neonatologists' opinion to initiate LST, multivariate

logistic regression was conducted. The risk measures were calculated,

along with their respective 95% confidence intervals (CIs). Mantel‐

Haentzel tests were used to identify the presence of confounding var-

iables or effect modifiers. Multivariate logistic regression showed the

ORs adjusted for each statistically significant associated variable with

the variable “decision to initiate LST.” Stata 10.0 (California, USA)

was used for the statistical analyses.
3 | RESULTS

A total of 315 neonatologists completed the survey (response rate

54%). Their sociodemographic characteristics are shown in Table 1.

These specialists worked in 34 of the 36 different neonatal units (unit

response rate 94%) in Buenos Aires, Argentina; neonatologists from

two of the hospitals were excluded from our study, because they

chose not to participate.
TABLE 1 Sociocultural characteristics of neonatologists (n = 315)

Characteristics n %

Age, year

≤49 178 56.5

≥50 137 43.5

Sex

Female 224 71.1

Male 91 28.9

Transcendent meaning of life

Yes 241 76.5

No 62 19.7

Don't know 12 3.8

Influence of religious beliefs

Yes 122 38.7

No 186 59.1

Don't know 7 2.2

Influence of legal framework

Yes 40 12.7

No 166 52.7

Don't know 109 34.6

Influence of economic resources

Yes 57 18.1

No 255 81

Don't know 3 0.9

Type of neonatal unit

Public 189 60

Private 126 40
The number of female specialists in the survey was 70%, consis-

tent with the fact that there are more women neonatologists than

men in Argentina. The number of participants who worked in public

neonatal units (60%) was higher than the number of those who

worked in private units, consistent with the fact that 66% of the neo-

natal units in Buenos Aires are public.

The opinion of neonatologists as to when to begin LST was as fol-

lows: 9.5% (30/315) of the neonatologists answered they would begin

LST on neonates born at 22 weeks, 42.5% (134/315) at 23 weeks,

37% (117/315) at 24 weeks, 7% (22/315) at 25 weeks, and 4% (12/

315) at ≥26 weeks. Cumulatively, this means that 9.5% (95% CI,

6.2‐12.7) would consider starting LST at 22 weeks of gestation, 52%

(95% CI, 46.6‐59.9) at 23 weeks or less (ie, at either 22 or 23 weeks),

89.1% (95% CI, 85.8‐92.5) at 24 weeks or less (ie, at either 22, 23, or

24 weeks), and 96.2% (95% CI, 95.7‐96.7) at 25 weeks or less (ie, at

either 22, 23, 24, or 25 weeks). The remaining 3.8% (12/315) of par-

ticipants stated they would only start LST at 26 weeks or more of ges-

tation. Table 2 only shows results of neonatologists' opinion regarding

neonates born at the limit of viability (≤25 weeks of gestation).

We observed not statistically significant difference on the neona-

tologists' decision to initiate LST on neonates at the limit of viability

based on their age, sex, or type of neonatal unit in which they worked

(Table 2). On the other hand, we observed statistically significant dif-

ferences based on a transcendent meaning of life, religious beliefs,

financial considerations, and consideration of local legal framework

for medical practice (Table 2).

Also, through multivariable analysis, we observed that among all

significant sociocultural factors evaluated, the acknowledgment of a

transcendent meaning of life by neonatologists and lack of consider-

ation of the local legal framework for making medical decisions were

significantly associated with the opinion to initiate LST at the limit of

viability (P < 0.05, Table 3).
4 | DISCUSSION

In developed countries, infants born between 22 and 24 weeks' gesta-

tion are within the so‐called gray zone, at borderline viability.16-18 The

chances of survival of these neonates vary, according to some interna-

tional studies.19,20 Guillen et al mention that none of the guidelines

recommend active care at 22 weeks' gestation, while at 23 weeks'

gestation, 13% of the guidelines studied recommend following paren-

tal wishes and 35% advocate for individualized care. At 24 weeks' ges-

tation, 19% of guidelines follow parental wishes, 29% individualized

care, and 32% active care. At 25 weeks' gestation, all of the guidelines

recommend active care. These results vary, in part, depending on

sociocultural factors, country of origin of the recommendation guide-

lines, and the type of treatment strategy.8

The Argentinean guidelines of the Ministry of Health published in

June 2014 recommend only comfort care for neonates at ≤23 + 6/

7 weeks of gestation, and the initiation of LST on newborns at

24 weeks.11 Unfortunately, there is no published data on overall

Argentinean neonatal outcomes, a fact that the Argentinean Ministe-

rial guidelines acknowledge. It should be added that some neonatal

units have technological and financial deficiencies, which may affect



TABLE 2 Sociocultural characteristics of neonatologists according to their opinion about the initiation of LSTa

n of
Participants = 315

Which is The Minimal Gestational Age (in Weeks) for Initiating LST in the Delivery Room?
P
valueAt 22 weeks At 23 weeks At ≤ 23 weeks At 24 weeks At ≤ 24 weeks At 25 weeks At ≤ 25 weeks

n 30 134 164 117 281 22 303b

Age < 49 17 86 103 60 163 12 175 0.055
Age > 50 13 48 61 57 118 10 128

Female 21 100 121 83 204 14 218 0.058
Male 9 34 43 34 77 8 85

Public Neonatal Unit 14 63 77 84 161 17 178 0.061
Private Neonatal Unit 16 71 87 33 120 5 125

Transcendent meaning of life

Yes 23 102 125 86 211 20 231 0.001

No 7 27 34 25 59 2 61

Missing 0 5 5 6 11 0 11

Influence of religious beliefs

Yes 16 50 66 41 107 10 117 0.041

No 14 82 96 72 168 12 180

Missing 0 2 2 4 6 0 6

Influence of legal framework

Yes 5 29 34 40 74 12 86 0.039

No 15 81 96 72 168 9 177

Missing 10 24 34 5 39 1 40

Influence of economic resources

Yes 2 26 28 21 49 4 53 0.032

No 27 107 134 95 229 18 247

Missing 1 1 2 1 3 0 3

aNumbers represent those who stated they would start LST at the listed age. The columns “At ≤23 weeks,” “At ≤24 weeks,” and “At ≤25 weeks” show the
cumulative number of neonatologists that stated they would start LST at or before that age.
bTwelve neonatologists would start LST at ≥26 weeks.

TABLE 3 Logistic regression analysis (predictive model of probabil-
ity) from variables associated with neonatologists' opinion to initiate
LST

OR (95% CI) P value

Transcendental meaning of life 4.07 (3.01‐10.72) 0.011

Influence of legal framework 2.18 (1.11‐20.32) 0.045

Influence of economic resources 1.98 (0.74‐5.24) 0.058

Influence of religious beliefs 2.32 (0.91‐5.77) 0.061
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the care of critically ill neonates. Most of the Argentinean neonatolo-

gists surveyed, particularly those who acknowledge a transcendent

meaning of life, were of the opinion to initiate LST on neonates at

the limit of viability.

According to the data of our study, conducted between June

2014 and February 2015, the opinion of the neonatologists surveyed

differs from the recommendation made by the Argentinean Ministry

of Health. It should be noted that the recommendations of the

Argentinean guidelines are suggestions, without a legal connotation,

and only serve as a reference for clinical practice. It is possible that

some of the discrepancies between the Ministry's guidelines and the

opinion of the Argentinean neonatologists could be due to the recent

publication of the guidelines, such that many might have been

unaware of the recommendations at the time of the survey. On the

other hand, since the guidelines of the Argentinean Ministry of Health
mention the lack of data on local outcomes concerning survival by

weeks of gestation, it is possible that neonatologists make their deci-

sions based on their own experience in the neonatal units where they

work. Further, the Ministry of Health establishes recommendations for

all neonatal units in the country taking into account the existing diver-

sity in technological and financial resources. Given that most of the

neonatal units with more resources are located in Buenos Aires, this

fact could explain why the neonatologists surveyed were more likely

to exceed the ministerial recommendations, based perhaps on the

experience and outcomes in their own neonatal units.

The survival of children with a poor quality of life is a great

challenge in the decision‐making process of neonatologists.21-23

There is concern that intensive treatments may lead to prolonged

suffering, and it is, therefore, appropriate to question how aggressive

neonatologists should be when the chances of survival are minimal

despite intensive care.24 Since the opinion of the Argentinean neo-

natologists surveyed tended toward initiating LST at the limit of via-

bility, there is a risk that some neonates will survive but with severe

neurological sequelae. Today, the survival of neonates with neuro-

logical impairment is a result of our medical decisions.23 It could

be argued that it is necessary not to prolong the life of a child with

serious intercurrent neurological damage.3,25 However, who is to say

what is serious and how serious it is? Parents and doctors perceive

children's disabilities differently.26 Undoubtedly, it is necessary to

know what the parents think, because their opinion is of particular



SILBERBERG ET AL. 5 of 6
importance at the moment of the final decision regarding

treatment.27-29

Among the sociocultural factors analyzed in the survey, having a

transcendent meaning of life was significantly correlated with the

opinion to initiate LST. Interestingly, our data show that a transcen-

dent perspective is not necessarily linked to religious beliefs, since

most neonatologists claimed that such beliefs did not influence their

decisions. We consider this plausible, given the fact that having a tran-

scendent meaning of life does not imply, in and of itself, any religious

practice, nor affiliation to any particular religion. It simply implies a

particular outlook on life or the belief that human existence cannot

be fully explained from a purely materialistic point of view. However,

it is not always easy to demarcate the line between a transcendent

outlook on life and religious beliefs. This point is a limitation of our

study, because there is a possibility that the neonatologists surveyed

did not distinguish between a transcendent outlook on life and

religious beliefs.

Why would the transcendent meaning of the doctors' own lives

be reflected in a proactive attitude of treatment, up to the point of

surpassing in part the suggestions of the Argentinean Ministry of

Health and the recommendations of international guidelines? Extrapo-

lating from our data and respecting the limitations of this study, a pos-

sible explanation for this fact could be that neonatologists with this

outlook are especially motivated to protect life and try to maximize

the few chances of survival of neonates at the limit of viability.

There is a predominant opinion to initiate LST in children with 22

and 23 weeks of gestation in private neonatal units compared with

public units. However, these quantitative differences were not statis-

tically significant. In any case, it is possible that some differences may

exist because of the fact that in Argentinean private neonatal units,

there are usually more technical and economic resources as compared

with public neonatal units. A larger study with a higher number of par-

ticipants and institutions may shed light on this aspect.

The other sociocultural factor associated with the opinion to initi-

ate LST was a lack of consideration for the local legal framework when

making medical decisions in the delivery room. Only 83 of 303 neona-

tologists who stated they would start LST at ≤25 weeks of gestation

expressed that their decisions are influenced by the laws that govern

medical practice, compared with 177 who expressed that the Argen-

tinean legal framework does not influence their medical decisions

(Table 2).

Why do less than half of the Argentinean neonatologists surveyed

expressed that the local legal framework does not influence their

medical decision in the delivery room? It is possible that decisions

are more related to other factors, eg, transcendent meaning to life of

Argentinean neonatologists, their own experience, or reported out-

comes from other studies, rather than to the legal context.15,30,31

Singh et al noted that neonatologists place little emphasis on lawsuits,

finding a similar opinion among neonatologists surveyed working in

the delivery room.32

An additional explanation for the opinion of Argentinean neona-

tologists could be that it is difficult to establish a legal framework that

regulates, in detail, medical decisions as complex as those taken in the

delivery room. It would be interesting to reevaluate the significance of

this association with a larger sample of neonatologists and units.
5 | CONCLUSION

The opinion of over half of the Argentinean neonatologists surveyed is

that the initiation of LST should be considered for neonates born

between 22 and 24 weeks of gestation, a finding that is in contrast

with the guidelines of the Argentinean Ministry of Health, which only

recommend comfort care at this stage.

Some of the important factors influencing the clinical decision of

the neonatologists towards initiating LST included a transcendent

sense of life and lack of consideration of the local legal framework

for making decisions in the delivery room.
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